
 

 

 

 

 

 

 

 

 
 

 

 

May 23, 2008 

Dr. Scott A. Masten 
Director, Office of Chemical Nomination and Selection  
National Toxicology Program 
National Institute of Environmental Health Sciences 
P.O. Box 12233, MD E3-31 
79 T.W. Alexander Drive  
Building 4401, Room 128 
Research Triangle Park, NC 27709 

Dear Dr. Masten, 

The following comments are submitted on behalf of the more than 2 million 
members and supporters of People for the Ethical Treatment of Animals (PETA) 
in response to the nominations of substances to NTP for study in 2008 (April 15, 
2008; Federal Register 73(73):20289). PETA is committed to using the best 
available science to protect animals from suffering and to promote the acceptance 
of human-relevant methods for risk assessment.  

Specific comments are submitted for 2-ethylhexyl p-methoxycinnamate and vanadium, 
tetravalent and pentavalent forms. NTP has recommended additional animal tests for 
these substances that would result in the poisoning and death of thousands of animals if 
carried out. In each case, we urge NTP to thoroughly consider potential human exposure, 
existing toxicity data and the application of non-animal test methods in order to avoid 
unnecessary and duplicative animal tests. 

Thank you for your attention to these comments. I can be reached at (757) 622-7382, ext. 
8001, or by e-mail at josephm@peta.org.  

Sincerely, 

Joseph Manuppello, MS 
Research Associate  
Vanadium, tetravalent and pentavalent forms 

Nancy Douglas, PhD 
Science and Regulatory Policy Consultant 
2-Ethylhexyl p-methoxycinnamate 



 

 

  

 

 

 

 

OCTYL METHOXYCINNAMATE 

Ocytl methoxycinnamate (OMC), a common sunscreen ingredient, was nominated by the 
National Cancer Institute (NCI) for comprehensive toxicological characterization 
including carcinogenicity and developmental toxicity studies as well as characterization 
of photodecomposition products. This nomination is reportedly based on concerns over 
widespread consumer exposure and evidence of weak estrogenic and reproductive 
effects. 

We strongly urge the NTP to consider the following points before subjecting thousands 
of animals to these unnecessary tests. 

Update on the existence of in vitro and in vivo data on the toxic potential of OMC 
Although the NCI summary indicates that OMC has repeatedly demonstrated weak 
estrogenic effects, current understanding of the endocrine disrupting potential of this 
compound is more extensive than indicated in the 2006 report.  At least six additional 
short-term and chronic studies of the absorption and endocrine effects of OMC have 
since been published (Kunz and Fent, 2006; Seidlová-Wuttke et al, 2006; Janjua et al, 
2007; Klammer et al, 2007; Janjua et al, 2008; Szwarcfarb et al, 2008).  Pubmed and the 
National Library of Medicine’s ToxNet database also list multiple studies relevant to the 
absorption (Treffel and Gabard, 1996; Potard et al, 1999; Walters and Roberts, 2002) and 
endocrine disruption capabilities (Schruers et al, 2002; Schmid et al, 2004; Heneweer et 
al, 2005; Kunz et al, 2006) of OMC that were not referenced in the NCI summary.  In 
addition to potential endocrine effects, the NCI report summarizes preliminary studies 
looking at other aspects of OMC but does not include several studies addressing its 
toxicity (Xu and Parsons, 1999; Rachoń et al, 2006), and carcinogenicity (Trueman and 
Schupbach, 1983; Young et al, 1987; Reeve and Kerr, 1996). 

The NCI summary touched upon the lack of concordance between the endocrine effects 
seen in animal studies and the limited human studies (Treffel and Gabard, 1996; Janjua et 
al, 2007; Janjua et al, 2008). It should be noted, however, that this lack of effects in 
humans and the consistently weak nature of the health effects in animals has been 
conservatively taken by many in the field as an indication that sunscreen ingredients like 
OMC are unlikely to pose a human health concern when used correctly (Gasparro et al, 
1998; Nhynek and Schaefer, 2001; Lautenschlager et al, 2007).  Unlike the NCI, which 
believes that extensive toxicological studies in animals are warranted to address the 
apparent discrepancies, these reviews give no suggestion that further animal studies 
would help to resolve issues of human safety.   

In vitro methods can better predict toxicological/carcinogenic effects of OMC  
Although the NCI is pushing for extensive animal studies of OMC, it is important to 
emphasize that in vitro methodologies have, and will continue to, provide much more 
informative data for human study design and risk assessment.  Several standard in vitro 
tests for toxicity, genotoxicity, mutagenicity and carcinogenicity have been optimized for 
the detection of photomutagenicity/toxicity of topically applied compounds and UV 
filters (DiNardo et al, 1985; Dean et al, 1991; 1992; Chäetelat et al, 1993a; 1993b; 
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Henderson et al, 1994; Utesch and Spittgerber, 1996; Jones et al, 1999; Xu and Parsons, 
1999; Flamand et al, 2006) making them more precise and powerful tools for sunscreen 
testing than animal models.  In fact, several of the animal studies of OMC cited have used 
methods with questionable biological relevance.  For example, the Schnieder et al. (2005) 
study referenced in the NCI report involved lifelong feeding of OMC to rats. Not only is 
this route of administration unlikely to be relevant to actual human exposure, but it also 
resulted in significant behavioral and physical effects, such as appetite loss and stomach 
ulceration, that undermine any interpretation of the hormonal and developmental 
endpoints. 

OMC is an ideal candidate for human exposure and epidemiological studies 
In addition to in vitro screening assays, epidemiological studies of human exposure to 
OMC can provide much more useful information for making human risk assessments 
than can extrapolation of animal results. With the degree of current and expected human 
exposure, including the occupational exposure associated with manufacturing the large 
quantities described in the NCI report (also Van Wijngaarden and Hertz-Picciotto, 2004), 
OMC is an ideal candidate for epidemiological analysis.  Heneweer et al (2005) noted 
that despite the urgent need, there are currently no epidemiologic studies of the 
association between sunscreen use and adverse endocrine responses in humans.  

Concerns over the association of sunscreen use and increased incidence of malignant 
melanoma have prompted multiple in vitro studies of reactive oxygen species (ROS) 
formed by UV filters (Knowland et al, 1993; Allen et al, 1996; McHugh and Knowland, 
1997; Hanson et al, 2006) and several large-scale epidemiological studies (Graham et al, 
1985; Beitner et al, 1990; Garland et al, 1992; Autier et al, 1995; Wolf et al, 1998; 
Weinstock, 1999; Vainio and Bianchini, 2000; Westerdahl et al, 2000; Bastuji-Garin and 
Diepgen, 2002; Marshall et al, 2003). This approach demonstrates the utility of 
international case-controlled epidemiological studies in assessing human risk from 
sunscreen ingredients, including OMC. As these epidemiological studies are expanded to 
address specific UV filters, filter combinations, different biomarkers and other cancers, 
they will effectively establish human health effects of OMC without the need for 
additional irrelevant animal studies.   

What is meant by “characterization of photodegradation products” of OMC?  
Although it is likely that “characterization of photodegradation products” in the context 
of the NCI nomination is referring to photostability of OMC, there is a possibility that it 
may be referring to additional toxicological studies of potential degradation products 
(such as ROS). It is difficult to comment on the necessity of these studies without a more 
specific definition, however, it should be noted that numerous studies have already 
examined the photostability and photodynamics of OMC (Selles et al, 1987; Marginean 
Lazar et al, 1997;Yener and Bayraktar-Alpmen, 1997; Sayer et al, 1999; Chatelain et al, 
2001; Serpone et al, 2002; Dondi et al, 2006; Krishnan et al, 2006; Wakefield and Stott, 
2006; Gaspar and Campos, 2007; Pangnakorn et al, 2007; Krishnan and Nordlund, 2008).   
Also, as indicated above, the impacts of UV filter induced ROS are primarily being 
investigated with in vitro methods (Knowland et al, 1993; Allen et al, 1996; McHugh and 
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Knowland, 1997; Hanson et al, 2006) and these studies would not be advanced by 
additional toxicological analysis in animals. 

In summary, in nominating OMC to the NTP, NCI failed to convey the extent to which 
the toxicological properties of this compound have already been studied.  NCI also failed 
to acknowledge the applicability of in vitro methods specifically designed to test topically 
applied UV filters and human epidemiological studies to risk assessment of OMC.  These 
methods hold much more promise for resolving existing discrepancies between 
toxicological effects in animal and in human than simply repeating animal studies.  We 
recommend that the NTP reject the extensive animal testing strategy proposed in this 
nomination and instead advocate appropriate in vitro assays, human clinical studies, and 
epidemiological analyses in the assessment of OMC. 
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VANADIUM COMPOUNDS 

The National Institute of Environmental Health Sciences (NIEHS) nominated tetravalent 
and pentavalent vanadium for comprehensive toxicological characterization including 
chronic toxicity and carcinogenicity studies and multigeneration reproductive toxicity 
studies via the oral route of administration. The nomination is based on human exposure 
through drinking water and through use as a dietary supplement.  

The weight of evidence clearly suggests that the toxicity of vanadium is low through oral 
exposure and that any adverse effects are likely to be mild and reversible. For example, 
the Expert Group on Vitamins and Minerals (EVM) of the U.K. Food Standards Agency 
observes that there have been very few reported cases of vanadium toxicity in humans 
where exposure has been by routes other than inhalation (EVM, 2002). Likewise, the 
Food and Nutrition Board of the National Academies’ Institute of Medicine notes that 
there is no evidence of adverse effects associated with vanadium intake from food (the 
major source of exposure to vanadium for the general population) and that the risk of 
adverse effects resulting from excess intake of vanadium from food is very unlikely. 
Adverse effects reported from short-term and subchronic toxicity studies with human 
volunteers include abdominal pain, anorexia, nausea, and weight loss, which were 
reversible when treatment was reduced or ended (Institute of Medicine, 2001). This is 
partly explained by the fact that ingested vanadium is absorbed poorly – generally 
reported as less than 5% (EVM, 2002; Institute of Medicine, 2001). In fact, the NIEHS 
cites human data showing absorption to be 1% or less.  

Typical oral exposures to vanadium are at levels well below what might reasonably cause 
concern. The Institute of Medicine established a tolerable upper intake level (UL) of 1.8 
mg/day of elemental vanadium for adults based on a lowest observed adverse effects 
level (LOAEL) in rats of 7.7 mg/kg/day and an uncertainty factor of 300 (Institute of 
Medicine, 2001). Although the NIEHS cites a more recent publication by the European 
Food Safety Authority that declined to set a UL, the Institute of Medicine notes that the 
LOAEL upon which their UL is based is consistent with other studies. Additionally, it 
reports the highest mean intake of vanadium for the U.S. population to be 18 μg/day. This 
is in agreement with the EVM, which reports the daily intake of vanadium to be on the 
order of 10 – 30 μg (EVM, 2002). Typical exposures are therefore likely to be in the 
range of 250 – 800 fold lower than the UL or 75,000 – 240,000 fold lower than the 
LOAEL in rats.  

The NIEHS bases its nomination on exposure through drinking water and through use as 
a dietary supplement. While the mean intake of vanadium through drinking water cited 
by the NIEHS is only 8 μg/day, even the highest value, 140 μg/day, is still significantly 
lower than the UL. Likewise, the Institute of Medicine reports the average intake of 
supplemental vanadium at the ninety-ninth percentile to be 20 μg/day (Institute of 
Medicine, 2001). Weight training athletes are reported to use up to 18 mg of elemental 
vanadium a day to improve performance; however, it is important to note that it has not 
been shown to be effective for this purpose. If there is sufficient concern for the toxicity 
of vanadium to spend millions of taxpayer dollars and thousands of animal lives on new 
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studies, it would seem that some consideration might be given to limiting the public 
availability of high-dose preparations as a precaution. 

The NIEHS requests chronic toxicity and carcinogenicity as well as multigeneration 
reproductive toxicity studies. Most of the concern over potential carcinogenicity appears 
to be based on results from a 2002 National Toxicology Program (NTP) two-year 
inhalation study of vanadium pentoxide. In this study, the incidence of lung neoplasms 
increased in male and female mice and, to a lesser degree, in female rats. Notably 
however, no neoplasms were found in other organs (NTP, 2002). This suggests that the 
observed effects were the direct result of the inhalation exposure route. The NIEHS notes 
that administration of tetravalent vanadium compounds has been shown to have impacts 
on the structures within reproductive organs and that higher dose studies describe 
decreases in survival rate of weanlings, sperm density and motility, fertility, and litter 
size. However, the International Programme on Chemical Safety (IPCS) argues that these 
results do not provide convincing evidence of fertility effects due to significant general 
toxicity, reflected in decreased body weight gain, observed at the high doses at which 
they were observed (IPCS, 2001). 

The NIEHS summarizes an extensive body of existing data from human studies including 
short-term and subchronic toxicity studies with both tetravalent and pentavalent 
vanadium compounds. For example, in the study noted above in which reversible 
abdominal effects were reported, twelve volunteers were given diammonium 
vanadotartrate at 75 mg/day for two weeks and then 125 mg/day for the next 5.5 months. 
In another study, six volunteers were given ammonium vanadyl tartrate at 50-125 mg/day 
for 45-90 days. No toxic effects were reported in this study. In yet another study, weight-
training athletes were given vanadyl sulfate at 0.5 mg/kg/day for 12 weeks and also 
showed no toxic effects. 

In summary, vanadium is poorly absorbed and exhibits generally low toxicity by the oral 
exposure route. In addition, typical exposures are well below levels what might 
reasonably cause concern. Finally, there is an existing literature of short-term and 
subchronic studies in human volunteers. We urge the NTP to assign this nomination a 
low priority and to rely on additional clinical and retrospective epidemiological studies of 
exposed populations for any research plan that is developed. 

EVM (Expert Group on Vitamins and Minerals) (2002) Review of vanadium. Report No. 
EVM/00/04.REVISEDAUG2002. Internet address: 
http://www.food.gov.uk/multimedia/pdfs/evm0004preview.pdf. 

Institute of Medicine (2001) Chapter 13: Arsenic, boron, nickel, silicon, and vanadium. In: Dietary 
Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, 
Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc. National Academy Press, Washington, 
DC, pp. 502-553. Internet address: http://books.nap.edu/openbook.php?record_id=10026&page=502. 

IPCS (International Programme on Chemical Safety). 2001. Vanadium pentoxide and other inorganic 
vanadium compounds. Concise International Chemical Assessment Document 29. World Health 
Organization, Geneva, Switzerland. Internet address: 
http://www.who.int/ipcs/publications/cicad/en/cicad29.pdf. 
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